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IS : 4382- 1967

Indian Standard
SPECIFICATION FOR NON-TINTED OPHTHALMIC GLASS
0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution on 24 November 1967, after the draft finalized by the Optical and Mathematical Instruments Sectional Committee had been approved by the Mechanical Engineering Division Council. 0.2 This standard deals with the requirements of colourless tinted ophthalmic glass for making spectacle lenses. or non-

0.3 A separate

standard dealing lenses is also under preparation.

with the requirements

of spectacle

0.4 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test, shall be rounded off in accordance with The number of significant places retained in the rounded IS : 2-1960*. off value should be the same as that of the specified value in this standard. 1. SCOPE 1.1 This standard specifies the requirements glass used for making spectacle lenses.

of non-tinted

ophthalmic

2. TERMINOLOGY 2.0 For the purpose of this standard, the definitions 1959t and the following definitions shall apply.

given

in IS : 1399-

2.1 Abbe Number (V) - A constant for a given sample of glass and also Abbe referred to as `reciprocal dispersion' or constringence of glass. number (V) is given by the expression:

V =

r&jnF -

1
nC

where nd is the refractive index of the glass for the d line of helium and nF and nc are those for the F and C lines of hydrogen.
*Rules for rounding off numerical values ( revised). ?Glosssry of terms used in optical technology.
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IS : 4382 - 1967 2.2 Bifocal Lens -A different focal power, 2.3 Blown Blank glass spheres. 2.4 Felps blank. Cracks lens having two usually for different glass distinguishable portions distance and near vision. by cutting of

Ophthalmic

obtained

from blown

extending

through

the

material

in

a moulded

2.5 Fused Bifocals -A blank in which a segment is fused into a depresThe glass of the segment has a different refracsion in the main lens. tive index from that of the main lens. The segment side of the combined lens forms one cont.inuous surface when finished. 2.6 Fused Multifocal Lens -A lens in which different small segments The glasses ofthe segments are fused into depressions in the main lens. The and that of the main lens have different refractive indices. segment side of the combined lens forms one continuous surface when finished. 2.7 High Single Spectacle

Lens-

A single

vision

lens of high power. indices of

2.8 Mean Dispersion -The difference between the material for the F and C lines of hydrogen.

the refractive

three or more distinguishable 2.9 Multifocal Lens - A lens having portions of different focal power, usually for different distance and near vision.

2.10 Partial Dispersion - The difference
of the material for any

between two sets of wavelengths

the refractive indices of visible radiation.

2.11 Moulded Blanks - Ophthalmic glass, moulded or pressed to predetermined sizes and shapes, approximating to those of the finished components to reduce wastage of glass and to keep machining operations to the minimum. 2.12 Rolled Sheet plate glass process. Ophthalmic glass obtained by sheet glass or by

glass obtained 2.13 Slabs - Ophthalmic chunk glass into plates and slabs.

by' cutting

or

forming

the

2.14 Spectral Lines -The nine spectral lines used to define the optical properties of each glass type in terms of refractive index and dispersion

IS:4382-1967
values are indicated in Angstrom units:
POTASSIUI~ ( pgL;p LINE HYDBO(;IEN SODITJX (MEAN OF DOUBLE Lu?n ) HELIUM MEBCUBY

in the following table, the wavelength

figures being

)

Red

I

A' 7662

I C 6563 j 1 !
D 6893

1.

I
d 5876

Yellow GC@3U 1

1
1

j / 0 54G!.

. Cl 4340 F 4801

Blue

(

1

1

8 4358

Violet

/

j

I

/

h4047

2.15 Type Number - A reference number of six digits used to indicate the glass type. The first three digits are composed of the numerals following the decimal point in the mean value of the refractive index of the material for helium d line (n,) and the second group of three indicating the Abbe number without the decimal point (see 7.1). 3. TYPES 3.1 Ophthalmic a)

glasses shall be of two types as follows: non-tinted crown glass of the given used for making large bulk of single

A special hard Type Crefractive index commonly lenses; and

b)

glasses of different refractive indexes used in Type F -Flint making of fused bifocal lens, multifocal lenses and high single spectacle lenses.

4. GENERAL REQUIREMENTS 4.1 Ophthalmic glass shall be in reasonably the same condition throughout and shall be homogeneous in composition and optical properties. 4.2 Ophthalmic glass shall be free from all impurities and deposits of undissolved or crystallized materials when tested by the methods specie fied in 6.1. 5

fS : 4382- 1967 4.3 Ophthalmic
glass shall be free from striae, veins, reams, bubbles and seeds as far as possible when tested by the methods specified in 6.1.

4.4 Ophthalmic

glass shall be free from strain which causes double The process of annealing during manufacture, which is refraction. responsible for the presence of strain, shall be performed in proper and correct way such that the strain is minimum and symmetrically distriThis shall be tested by the method specified in 6.2. buted.

4.5 Ophthalmic glass shall be durable and the polished surfaces shall be capable of withstanding atmospheric attack., Samples from different batches of ophthalmic glass shall be tested for durability by the method specified in 6.3 or by the method specified in IS : 2303-1963*. In the latter case it shall satisfy the requirements specified for Type 3 glass. 4.6 Ophthalmic glass shall possess a high degree of transparency It shall shall transmit visible light without showing any colour. no cloudiness or milky appearance. and have

4.7 Refractive index and thermal expansion which are the most important properties of ophthalmic glass shall be rigidly controlled during manufacture. 4.8 When tested for the transmissivity of white light using a standard photometer, ophthalmic glass shall indicate absorption of not more than two percent of the incident light per centimetre of the light path. 4.9 The specific gravity of the colourless crown glasses shall be between 2.57 and 2.60 and that of flint between 3.66 and 4.33. 4.10 Spectacle crown glass shall be available as rolled sheets having thickness from 2 to 12 mm and also in the form of slabs, blocks, moulded blanks or blown blanks. 4.11 The refractive index for the d spectrum line of the colourless ( white crown ) glass, when measured with a standard refractometer, may vary between l-520 to l-523, but the refractive index for a partlcular batch shall be correct within &O*OOl. 4.12 The Abbe number ( V-value ) of colourless glass may vary between 58.2 to 58.9, but the value for a particular batch shall be correct within kO.5. 4.13 The value of the mean dispersion ( np - nc ) glass shall be 0*00858. The values of partial spectral intervals between the spectrum lines d shall be furnished by the manufacturer. All these partial dispersions ) shall be correct within & 0.000
*SIethod of grading glass for alkalinity.

for non-tinted crown dispersions for the and C, and F and d values ( of mean and 05.
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l

index for the d spectrum line of flint may vary between l-625 to 1*700 but the refractive index for a particular batch shall be correct within f O-001.

4.14 The refractive

4.15 The Abbe number ( V-value.)
30.3 but the value for a particular

of flint may vary between 35.7 to batch shall be correct within.& 0.5.

4.16 The mean dispersion ( nF - no ) and the partial dispersions nd ) for flint shall be furnished by the manuno) and (npAll these values shall be correct within &O*OOOOS. ia%irer. 5. SPECIAL REQUIREMENTS

5.1 Moulded Blanks

5.1.1 Ophthalmic glass formed in moulded blanks shall, in addition to satisfying the general requirements specified in 4, be free from felps and folds introduced during the moulding operation. The blanks shall be free from edge or surface cracks resulting from contact with the tool during moulding.
5.1.2 The type of ophthalmic be clearly stated in the contract glass used in moulding of blanks (see also 3.1 and 6.3.1). shall

5.1.3 The dimensions of moulded blanks shall conform to the speciWhen only the dimenfications of the contract or relevant drawings. sions of the finished components are specified, sufficient additional material shall be provided to allow for subsequent grinding operations. 6. TESTS 6.1 Test `for Presence of Impurities and Defects - Every sheet, block, slab and blank of ophthalmic glass shall be examined for the presence of striae, bubbles, seeds and stones by either of the tests described in Appendix A of IS : 1400-1960*. 6.2 Test for Strain - Ophthalmic glass shall be tested for strain by any suitable method or as given in 4.8.2 of IS : 1400-1960*. 6.3 Test for Durability - Samples from each batch of ophthalmic glass shall be tested for durability by the test given in 4.10.2 of IS: 1400-1960*.

7. MARKING
7.1 Each block or slab forming part of a lot, from the same melt and annealing, shall have the glass type (C for crown, F for flint ), the type
*Specification for optical glass.
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number and melt numbers marking ink ( see 2.15 ). marked in waterproof, abrasion resistant

Example:
A crown glass (C) of refractive index 1.520 for helium d line (n,J with an Abbe number 58.2 of melt 5725, shall have the following marking: C 5201582 5725 7.2 Moulded blanks shall be marked in a similar manner as shown in 7.1, except that the melt number shall be replaced by the purchaser's part number.

Example:
A flint glass (F) of refractive index 1.625 for helium d line (nd) with an Abbe number 35.7 for part number 26 shall have the following marking: F 6251357 26

7.2.1 Spherical surfaces shall be kept free of.raised practicable to permit use of gauges. 7.3 The blocks, slabs and blanks of ophthalmic
with the IS1 Certification Mark.

marking as far as

glass may also be marked

NOTE- The use of the IS1 Certification Mark is governed by the provisions of the Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations made thereunder. The IS1 Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the.! requirements of that standard under a well-defined system of inspection, testing and quality control which is devised and supervised by ISI and operated by the producer. IS1 marked products are also continuously checked by IS1 for conformity Details of conditions under which a licence to that standard as a further safeguard. for the use of the IS1 Certification Mark may be granted to manufacturers or processors, may be obtained from the Indian Standards Institution. _ -_

;

(

8. PACKING

AND PACKAGING

8.1 Each type and size of blocks, slabs and blanks shall be packed separately by wrapping them in kraft paper with slip sheets of soft paper between them. The joints shall be secure.d with adhesive tape. The weight of each package shall not be more than 5 kg unless otherwise specified.

8.2 The material, er shall be clearly

type, size, quantity and the name of the manufacturmarked on each package. 8

IS : 4382 - 1967 8.3 Not more then ten such unit packages, securely cushioned separately with suitable material, shall be packed in a plywood or other suitable wooden box in accordance with normal commercial practice. 8.4 Information regarding the material, type, size quantity of ophthalmic glass and the name of the manufacturer shall be marked on the It shall also be marked with the standard symbol for indicating box. UP' according to fragile contents and the symbol for `THIS-WAY IS : 1286.1967*, together with the legend `GLASS, HANDLE WITH CARE ' in red.

*Pictorial

markings

for handling of goods in general ( first revision 1.
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SPECIFICATION OPHTHALMIC
Alterations

FOR GLASS

`qe clause! *

6,

dctuse 4.4 ) -

Sukitule

the

following

for the

existing

`4.4 Oplitl~almic glass sldl l)c ftec from strain wlticlt rauscs doul)lc `l'ltc process of anttcalitig dltring rt~nttuf~:lrtrc, wlticlt is refraction. rcspottsil)lc for tltc` ~~t~cscttcc of st.r;titi, . 9li:tll lx- sr~c:it that thr strain is ttot 1ttorc 1l1;111 20 IllI ["`I` c:rttl i trlrlrc of li;;ltl I);tllt. `l'ltc stt ;titt slt:~II IN: syttttttc:tric;~lly tlislril~tttcd. `l'ltc strait1 shall IX dclcrntittrd by (Itc mc:tltods described in 6.2.' clause( : &e 6, cl UUJE 4.8 ) -Substitute the following for the existing

`4.8 When tested for the transtnissivity of whitr light using a standard photometer, ophthalntic glass shall indicate absorption of not more than two percent ( for crown glass ) and three pcrcctit ( for flint glass ) of lhe incident light per ccntittictrc of the light path. qucttt ( Z'(I<~C 6, cltri~sc 4.!) ) -- Iklctc ciauscs accotdirtgly. t111 clartsc I and rcnrttrtl~cr tltr srtl~` 58 and

1 I'trqe 6, clnrrsr 4.12 ( rrrz~rnbe~ed IIS 4.11 to 59 `Jb;< 58.2 10 X1.9 `.

), line 2 ] --- SulJslitrttc Delete this clause

[ Page 6, cln~se 4.13 ( ?~r~trntbered CZ.J 4.12 ) ] rinumbcr lhe sulscqitcttt claltses accordingly:
[ I'nqe 7, clause 4.15 ,

` 36 lo 30"Jur

( rcmtmbered OS 4.13 ), lines 1 and 2 ] ` 35.7 to TN.3 `. Delete. for

Substitute

[ Page 7, clause 4.16 ( renumbered us 4.14 ) ] c,T,,s; < . Page 7y c nose 6.2 ) -- Substitute 1 the

following

tltc existing

`6.2 Test for Strain - Opl~tltnlmic glass I~lanks sltall IX trs(c(l for s(rnin I)y the methods dcscril,rd in 6.2.1 and 6.2.G FVltile hlctltod A ( scc 6.2.1 ) is suital)le for sampies with ltcavy strain ( over 100 nrn ), hlctltod 13 is to

Price Rs l*?f
I 1

be used where the total &rain in the specimen is less than 100 nm. Method U is, therefore, the one to be generally employc~tl I)artirIllarly in the cnsc of samples 0T optical glass, proGision ol` kslitlg l:lcililics I'ot Method A will also be sirabie in order to do a preliminary screening by ompensator, that is, to dctrrmine the order of the use of/Babinet dd" magnitude of the strain and to determine which of' the two extinction posItions is the correct one. 6.2.1 Gelhod A --The as shown in Fig. 1. op$cal bench arrangement for this test shall be

POLARIZER .

HAL:lNET O_M_qENSA_TOR

Fro.

1

Initially the polarizer and analyscr are set in the crossctl position and the compensator is set 45" to the polarizer when several colourcd and one dark band is seen in the field. The compensator micrometer screw is moved till the dark band is under the reference line etched on the first This shall be taken as micrometer reading 121. `l'hr distal prism. bctwccn the iniW position with the dark bantl untlcr the ctc.ltc*(l t-c:~~~r~c: line and next colour band is measured ( rending R,) on the micrometer screw. For more accurate meaurement white light may be replaced by monochromatic light or a suitable colour filter may also be used. , The sample is introduced as shown in the diagram. 7%~ maximurn displacement of the dark band is noted, rotating the sample when white If the displacement of the dark band is less than a quarter light is used. of the space betweeythe dark band and the next coloured band, the set up given for Method B ( see 6.2.2 ) shall be used for measurrment of strain. If the displacement of the dark band is nearly a quarter or more, Babinet Compensator itself shall be used for the measurement of strain. ( Sometimes the displacement may be several bands ). 2

The total strain of the sample in nnnometrcs is erpd to the disl~l:lc~crrlc~~il ol` 111(. Iriic.rc)tiic~lc~r I`rorri tll(* irrili:lI I)osilic)rt to, \vl~c,rl (II<. s:llttI)Ic is illliolltl(wl itrlcl ic~l;llf~cl Iill lIl(* lII;Isittltllll tlisl)l:lcc:rtlf.llt is ~~II~,~~I\~c~~I, tlivitlwl I)y tlir tlis~~l;~criiic~rit liar 011~ I`ringc, rilllltil)lictl by tli(* w;k\`e Iciiglti of` 111r liglil rlsc-tl iii i~;~iioir~~~~i~~~s.
/

IcOl~ c~xnlltl~lc~ if' I?,
IIii~l(.r tllc. f~l(~lir~(l lili(,,

i< IIIc iriitial I-c*:rtliilf: \k'l~v~i tllv l)l:lf'li (i.irir:r is I/:, lII(. ic~;itliil~ I\~llf~11 Ilit. litle is lric~\~c~tllo tllc. llc.Sl

l'ririge, 123 thf: rratling ment and micrometer

\\,~th ll~e sample movctl till the R, - RI line, then the strain is -__-.x A. , 122- R, dividing the total strain by lllc length the specimen.

ro~at~~l to give niaxinlum line is once again uudcr Strain for unit length

dbiplarc*the black by

is obtained

of the passage

of tllc beam

tliroligll

If the strain is such that the displacement 1~ mrasured convcnicntly on the micrometer Method U given in 6.2.2 shall be used. 6.2.2 analyser
Al&od L? - In the test set up shown are set in crossed position.
POLARIZER 7

of the black fringe cannot screw of the compensator,

in Fig. 2, the

polarizer

and

All f----

PLATE

\EAFFLE

\ANALYSER

/

MOf~OCHROMATlC

With the clllartcr wave plate introduced and rotated till the light is extinguished, the specimen under test is introduced and rotatccl pcrl)cndiculnr to ltle optical axis of the system till the light is agail estinguisllcd. The specimen is rota& accurately 45" from the position of the cstinction The analyser is rotated till the when maximum light is seen in the field. `l'lic rotation fJ OF tlic: an:llysc,r is riotc'cl. `I'hc li!;lit is ag:iin cxtillgllisllc*(l.
tot:11 stniti iti tlic spccirnc-n is given ns 8 x A/lIIO \\.liYr~ (I is lli(: rotation of tlic alinlyscr a110 !. is tlic \v;tvclr1lgth of 11ic li,~lit rxp~.rssc~tl in 11.1110I'or sotlirlrii light tlic sIrail for a rotation 01` :11iglc: 0 c'XpY(`SWd 111ct IX'S.

3

-

The strain per unit length is obtained by .' in degrees is 3*2't x 8 nm. dividing the total strain by the length of the path of the ray through the The following factors shall be borne in mind for this test: specimen. / The quarter-wave plate shall be used with manochromatic light for which it is intended, The specimen stage and the analyscr shrill bc provitlcd facility of rotation to an accuracy of at least one dcgrcc, with a

The extinction angle as obtained by this method will be tl or (180fl ) but the initial examination by the Babinet Compensator will reveal the correct angle, and The percentage transmission in the crossed position bctwceu the polarizer and the analyser should not be more than 0.5 percent.`,

(EDC36)
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